Cartducin, a paralog of Acrp30/adiponectin, is induced during chondrogenic differentiation and promotes proliferation of chondrogenic precursors and chondrocytes.
We previously reported that CORS26 gene, isolated from C3H10T1/2 cells treated with transforming growth factor-beta1, was predominantly expressed in cartilage. Because the gene product is a kind of secretory protein produced by cartilage tissue, we named it "cartducin". Cartducin shares a similar modular organization to adipocyte-derived hormone, adiponectin. In this study, we investigated cartducin function during chondrogenesis and cartilage development. In situ hybridization analysis showed that cartducin transcripts were restricted to the proliferating chondrocytes in the growth plate cartilage. Whole-mount in situ hybridization revealed that the first significant induction of cartducin expression occurred in the sclerotome, which contains a chondrogenic cell lineage between days 9.5 and 10.5 postcoitus (p.c.) during mouse embryogenesis. Chondrogenic differentiation by combined treatment with bone morphogenetic protein-2 and insulin induced cartducin expression along with type II and IX collagen expression in chondrogenic progenitor N1511 cells. To elucidate the direct action of cartducin on the cells, recombinant cartducin protein was expressed in and purified from Escherichia coli. The recombinant cartducin potentially forms homo-oligomers and promoted the proliferation of chondrogenic progenitor N1511 cells, and chondrocytic HCS-2/8 cells in a dose-dependent manner. On the other hand, cartducin did not affect the production of sulfated glycosaminoglycan (sGAG) in these cells. These findings indicate that cartducin is a novel growth factor and plays important roles in regulating both chondrogenesis and cartilage development by its direct stimulatory action on the proliferation of chondrogenic precursors and chondrocytes.